QUINCE PEEL EXTRACT ADDITION TO LIQUEUR FOR IMPROVING ANTIOXIDANT ACTIVITY AND PHENOLIC CONTENT by Mudura, Elena et al.
63 
Hop and Medicinal Plants, Year XXIV, No. 1-2, 2016 
ISSN 2360 – 0179 print, ISSN 2360 – 0187 electronic 
 
 
QUINCE PEEL EXTRACT ADDITION TO LIQUEUR 
FOR IMPROVING ANTIOXIDANT ACTIVITY AND 
PHENOLIC CONTENT  
  
MUDURA Elena, Teodora Emilia COLDEA*, Anca FĂRCAȘ 
Food Engineering Department, Faculty of Food Science and Technology, 
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Calea 
Florești 64, 400509, Cluj-Napoca, Cluj, Romania. 
*corresponding author: teodora.coldea@usamvcluj.ro  
 
 Abstract. The present research aimed the valorisation of quince peel, 
which is a valuable by-product from fruit processing industries, in extraction of 
pigments for naturally colouring the quince liqueur. In order to obtain the finished 
product three objectives were established: valorisation of phenolic compounds 
from quince peel, assessing the influence of phenolic compounds on the finished 
product, formulation and technology establishment for the quince liqueur enriched 
with peels flavonoidic extract. The distilled beverage was obtained by distillation 
of natural fermented quince fruit. The process followed the conventional 
technology - double distillation of quince mash in copper alembic. Then the recipe 
was optimized in order to adjust the liqueur to the right sugar content and its 
natural pale yellow colour using the peel extracted flavonoids. The chemical 
assessment consisted of both the analysis on the raw material, during process 
technology, as well as on the final product. Common physicochemical methods 
were applied for the alcohol concentration, total acidity, sugar content, dry matter, 
pH and volatile component, as expressed in esters content. In addition, total 
phenolic and antioxidant activity were assessed by using Folin Ciocalteau method, 
and DPPH method, respectively. 
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Introduction 
 
Quince (Cydonia oblonga) belongs to the genus Cydonia, is related 
to apple and pear being originar from Caucasus region, South-West Asia.  
Quince fruits are consumed fresh or as processed products from 
canning, processed marmalade, jam, jellies or as alcoholic beverages. Due to 
their astringency, quince fruit are not well appreciated for fresh 
consumption, so are mainly used in beverage industry.  
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Quince distillate, with a specific fruity flavour, is obtained 
exclusively from quince fruits subjected to alcoholic fermentation, and 
distillation of the fermented mash to an alcoholic strength of 30-45% vol.  
Bioactive compounds found in quince fruits are carotenoids, 
flavonoids, recognized for their antioxidant activities. Quince is known for 
its antimicrobial, anti inflammatory and anticarcinogen actions (Rop et al., 
2011). Principal organic acid present in quince is malic acid (Rodrigues-
Guisado et al., 2009).  
Pălinca is a Romanian traditional beverage which is made from 
one or different fermented fruits, followed by double distillation in copper 
alembic (Coldea et al., 2011), with no addition of colorants, sweetening 
substances, flavourings or caramelized sugar. As quince fruits are very 
sensitive to browning, the most frequent these fruits are used in Romania to 
produce alcoholic beverages – quince pălinca. One important aspect related 
to processing technology of these traditional fruits distillates is the 
accumulation of heavy metals mainly coming from the equipments used 
(Coldea et al., 2010).  
 Fruits are used as ingredients in different beverages dating from 
ancient times. Recent studies presented their beneficial bio compounds in 
beer, vinegars, spirit drinks or other plant extracts (Salanta et al., 2016; 
Coldea et al., 2015; Coldea et al., 2014; Alves da Cunha et al., 2016; Bakir 
et al., 2016). 
 Liqueurs are alcoholic beverages containing more than 15% 
concentration vol. alc. Are coloured, sweetened and flavoured with various 
fruits and plant extracts. Water, alcohol and sugar are those that form the 
actual body of liquor, aromas, plant extracts and colorants, serving for 
flavouring and colouring of these drinks. 
 As described by the EU Regulation (REG. 110/2008), plant liqueur 
represents a spirit drink having a minimum sugar content of 100 g/L, 
obtained by flavouring of a distillate, sweetened, containing different 
foodstuffs such as cream, milk products, fruits, wine or aromatised wine 
(REG. 110/2008). Alcohol strength must be of at least 15 % vol. 
 Fruits transmit their multiple benefits to consumers. Bioactive 
compounds found different forms in fruits, are used for their therapeutic 
properties, in different alcoholic and non-alcoholic beverages (Sokół-
Łętowska et al., 2014; Polak and Bartoszek, 2015). 
 For the preparation of fruit based distilled beverages the key stage is 
represented by processing –fermentation and distillation operations, as both 
influence the quality of the final product (González et al., 2011; Soufleros et 
al., 2005).  
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Materials and methods 
 
Sampling 
 Quince distillate was produced according to traditional method. The 
fruits were not subjected to washing in order to facilitate the contact of the 
spontaneous microflora with the mash in next process stages. The fruits 
were immediately milled and then transferred for spontaneous fermentation 
in wooden fermenting vessels. The vessels were filled to total capacity and 
ermeticaly closed. The fermentation was done by spontaneous yeasts from 
raw fruits. During fermentation an average temperature of 15°C was 
assured. Fermentation lasted for 25 days, and when the carbon dioxide 
release ended, the fermented marc was transfered immediately to distillation 
in order to prevent the alcohol loss. The distillation was conducted in copper 
still with open fire. The heating with open fire was made with caution to 
avoid the sudden increase in temperature and prevent the Maillard reaction 
in marc. The heads distillation fractions were drawn off first and were 
collected separately. The pălinca was the middle fraction. The tails were cut 
off when the spirits was burning with yellow flame when a small quantity of 
liquid was poured on the top of copper still.  Alcohol concentration and 
sugar content were adjusted. Flavonoids were extracted from fresh quince 
peel and then the resulted extract was transferred into the liqueur.  
 
 Pigments extraction from quince peel 
 Quince peel was milled then was cold extracted in ethanol of 
agricultural origin, by maceration, vacuum filtration and brought to dryness 
in a rotary evaporator. Extracted pigment was recovered in distillate (Fig. 1).  
  
 The total phenolic compounds assay  
 Total phenolic compounds content was determined according to the 
one previously described by Socaci et al., 2013, based on Folin-Ciocalteu 
method. For the extraction of phenols was used as solvent a solution 
methanol-water (80:20, v/v). Samples were centrifuged at 6000 rpm, for 20 
min at 4°C (Hettich centrifuge, model Micro 22R; Tuttlingen, Germany), 
then were filtered. A volume of 0.1 mL extract was mixed with 6 mL of 
water and 0.5 mL Folin–Ciocalteu reagent. Afetr 4 minutes, 1,5 mL solution 
Na2CO3 (7.5%) was added, and samples were filled to 10 mL of water. 
Samples were left to room temperature for 2 hours before measuring the 
absorbance at 725 nm. A calibration curve was used for different 
concentration of gallic acid standard solutions (r = 0.999) in order to 
quantify the phenolic content present in sample. Results were expressed as 
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mg equiv. gallic acid/kg fresh peel. All the analyses were done in triplicate 
and the mean values were considered. 
 
 
 
Fig. 1. Pigment extraction from quince peel  
 
 
 Determination of 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical 
scavenging capacity 
The DPPH scavenging activity assay was performed according to a 
method reported by Farcas et al. (2016). This method is based on the ability 
of stable free radicals of 2,2-diphenyl-1-picrylhydrazyl to react with 
hydrogen donors. A volume of 3.9 ml of DPPH freshly prepared solution in 
methanol was allowed to react with 100 µl aqueous extract at room 
temperature in a dark place. After 30 min, the absorbance was read at 515 
nm against the blank (methanol). The antioxidant activity was calculated as 
follows:     
% DPPH scavenging activity = [(ADPPH – As)/ADPPH] · 100, where 
ADPPH was the absorbance of 2,2-diphenyl-1-picrylhydrazyl solution, 
and As the absorbance in the presence of the sample. 
The standard compounds (gallic acid, quercetin) and reagents: 2,2-
diphenyl-1-picrylhydrazyl (DPPH), Folin-Ciocalteu, methanol, aluminium 
chloride, sodium carbonate, sodium nitrite and sodium hydroxide were 
purchased from Sigma Aldrich or Merck (Darmstadt, Germany). 
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Physicochemical analysis 
 During fermentation, fermentation grade and extract were assessed 
with FermentoStar Analyzer (Funke Gerber, Germany). Before each analyze 
samples were prepared by filtration.  
 The ethanol content was analyzed by the electronic density meter 
type DDM 2911 (Rudolf Research Analytical, USA) with digital display 
and measuring cell connected to an incorporated temperature regulator 
(Coldea et al., 2011). The measurement result was an average of five values 
obtained for alcohol concentration. The alcoholic concentration was 
displayed with 2 decimals. Total acidity (titrimetric method), pH (equipment 
type pH 315i, WTW GmbH, Weilheim) and volatile component (titrimetric 
method, as expressed in total ethyl acetate content) were evaluated by 
common standardized methods. 
 
Results and discussions 
 
 As the sugar content was in very low amounts (Table 1), in the 
fermentation stage was added sugar in order to increase the ethanol yield in 
fermented mash (Table 2). 
 
Table 1 
Physicochemical analysis of the raw quince fruit 
    Physicochemical parameter Value obtained for each analyzed parameter 
pH 2,7 
Total acidity  6,95 
Sugar content, g/L 14,40 
   
Table 2 
Chemical parameters in fermented quince mash 
pH 3,10 
Total acidity 6,5 
Total extract,% 3,89 
Relative density  1,0022 
Final fermentation grade,% 98,99 
Alcohol content,% vol. 7,57 
 
Analyses made on fermented quince mash permitted the setting of 
the exact timing for its introducing to distillation stage. After distillation, the 
the previously prepared quince peel extract was added to the distillate. The 
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concentration in polyphenols was of 175 mg GAE/ kg f.w. and antioxidant 
activity was recorded as 21,16 % DPPH. The UV-Vis spectra of extract is 
presented in Figure 2.  
 
Fig. 2. UV-Vis spectra of the quince peel extract 
 
 
Table. 3.  
Chemical analysis of the quince distillate and liqueur 
 Quince 
distillate
Quince 
liqueur 
Esters, mg ethyl acetate in 100 ml alc. anh. 158,58 156,2 
Alcohol content, % vol. 50,27  47,10 
 
Esters are the chemical compounds of main interest for the 
traditional distilled beverages, as they are found in higher amount when 
compared to industrial produced alcoholic beverages (Table 3). European 
Regulation requires a minimum of volatile substances of 200 mg/100 ml 
anh. alc. for total volatile substances. All the analyzed parameters of the 
plant liqueur were in accordance with the European Regulation for spirit 
drinks (REG. 110/2008). 
  
Conclusions 
 
 It was demonstrated that quince peel extract can be a natural 
alternative for the natural colouring of the fruit liqueurs, offering a value 
added product with improved levels of polyphenols recognised for their 
antioxidant activity. Method proposed here offers a cost-effective, eco-
friendly alternative of plants pigments valorisation in beverage industry.  
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